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REDUNDANCY SCREEN
Compenent Group;  Jgnilera and Sengans Prepared: M. Olilver
TIL ltam: JT01-02 Approved: T. Npuyen
Component: Fuel Flowmaiar Approval Ceta:  2/30H0
FPaH Number: RO tapa Chanpa #; 1
Fallura Made: Plece par fallure. Dirac s A CCED MEI-Q1-4304
Fonrer 1af 1
Crilicafiey
Fhage Falure ! Efect Gescriptian Hezerd Refarance
SMC Blockape of fuel fow; possikle cavitatian of HPFTP, LOX-rizh cormbushon with hurmn though and ke, Loss of vehick i
41 ME-D1S KA

Redundanzy Screens: SINGLE POINT: Nia
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DESIGN
Component Group: lgnllors and Sensars Fropamad: At Qlkvar
CIL ltemn: Jro1-02 Aporoved; T. Mguyan
Componett: Fial Flawmetar Apnproval Date: folpeti Bl
Fart Humber: ROGtdndt Change §: 1
Fallure Mode: Flace part failure, Ciractiva #- CGHD MEY-01-4594
Faga: 1od 1

Cezin ! Documan Relarenoe

FAILURE CALSE.  A: Struchiral falfure of internat parl: Rotor bladas _
B: $tructural faHure of Internal part; Atralyhtening vanes
C: Structurel fallure of Interns part: Fatigua; parsnt materfal Failurs,

# TURBINE TYPE FLOWIAETFR DESIGNED FOR HIGH-VELGCITY FLUIE FLGW, LOWW DRAQ, AND LOW FRESSURE DROP 15 ISED AS A FLOWRATE SENSOR. THE FLOWMETER IS IN THE
LOVPPRESSURE FUEL PUMP CISCHARGE DUGT AND IS DOWNSTREAM OF A FLOWY STRAIGHTEMER ASSEMBLY IN THE DUGT. BOTH THE FLOw STRAIGHTENER AND METER ARE
WELIFD-IN SECTIONS OF THE DUCT. THE FLOWMETER LONG AND SHORT SLEEVE AND HUB {1) ARE MADE FROM 371 CRES. THE FLOWMETER SHAFT (2318 MADE FROM 147
CRES. ITWWAS SELECTED BECAUSE OF ITS BRAZABILITY (3). THE FLOW STRAIGHTEMER AND HOUSING (4] ARE MADE FROM ARMGO 21.6.9. THIS MATERIAL IS 1ISED BECMSE OF
IS STHENGTH AT ERYQGENIC TEMPERATURES (3 THE HOLISING 15 SHOT-PEENED AFTER FINAL MACHINING. THE HOTCA (5) 1% MADE ERON NICKEL 200, THIS MATERIAL ViAS
3ELECTEQ PRIMARILY FOR )15 MAGNETIC FERMEARILITY PROPERTIES AND CRYQGENIC TOUGHNESS (2). THE FLOVIMETER ROTOR OPERDTES Il A CRYQGENIC FLUID,
THEREFORE HYDROGEN ENVIRONMENT EMBRITTLEMENT IS NOT A PROBLEM, THE BEARING RACES AND BALLS (6] ARE MADE FROM 4400 CRES. THE HIGH HARONES S AND VEAR
RESIS| ANCE ARE THE PRIMARY REASONS FOR LIS ING THIS ATERIAL FOR BALL BEARING COMPONENTS (3. THE HYDROGEN EFFECT IS NOT £ CONSIDERATION AT THE
CRYQOENIE TEMPERATURES AT WiHIGH THE BEARINGS OPERATE. THE BEARING CAGE IS MADE FROM POLYTETRAFL UOROETHYLENE (FTFE} IMPREGNATED GLASS FABRIC. THIS
WMATERLAL WS SFL FCTED BECAUSE OF LOWFRICTION, AND STRUCTURAL PROPERTIES AT LOW TEMPERATURES (31, THE PREVIOUS FLOVA ETER DESKIN HAS COMPLETED
DESHEN VERIFICATION TESTING (7) INCLUDING PRESSUHE CYCLING i8). THIS DESIGH HAS BEEN CERTIFED BY SIMILARITY AND TEST (9. HIGH CYCLE AND LOW CYCLE FATIGUE
LIFE ASWELL AS THE MINIMUM FACTORS OF SAFETY FOR THE FLEL FLOWMETER, MEET CEI REQUIREMENTS (10) THE CONTROLLER MONITOR, SYSTEM 15 COMPRISED OF
REDUNDANT SENSOR ELEGTROMICS. REDUNDANT HARNESSES, AND REDUNDANT COMTROLLER CHANNELS (1)

(1} RS00HZ40. RS008749, RE00A260; {2) REO0AZEE. (1] RES-ASE26 [4) ROO1 4093, ROD14002; (5} RED03Z47 1) RES1011: (7] DS BEME-511, RSS-BER0; (R} RSS.541-31, RSS-511-45; (9} ASS-
BEGD: {10) RLIDS22, CPAZORACD3E, RES-1548; [11] GCP40RRAI0Z PTT 3.2.3 5
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INSPECTION AND TEST

Componant Group: Ignilars and Sensorg Propared: M. Hiver

CIL teem: Jio102 Apprvad: T. Hptiyen

Companont: Fual Flgwmatar Approeal Date: 313050

Fart Number: R0074 01 Changa ®: 1

Fallure Moda: Plece part failure. Diraclive #: CCBD ME1-)1-4004
Fage: 1of 1

Falure Catses

G nficant Characleshzs

Ispectipn| sy Tesls)

Documsnl Raference

ALL CALISES

Farlure Histany

Crerallcral Uss;

FUEL FLOMNWMETER
ASIEMBLY

CLEANLIMNESS
REQUIREMENTS

FUEL FLOWMETER HOUSING
FLOYW STRAIGHTEMER

MATERIAL MTEGRITY

RFGQUIREMENTS

ROTOR
MATERIAL INTEGRITY

MATERIAL INTEGRITY IS VERIFIED FER. SPECIFICATION RECHIREMENTS.
THE HEAT THEAT |5 VERIFIED PER SPECIFICATION REQUIREMENTE.
4 PEMETRANT IMNSPECTION 1S PERFOARMED OM THE HOUSING.

MATERIAL INTEGRITY IS YERIFIZD PER SFECIFICATION REQUIRENMENTS.

ALLPIATERIAL IN THE AZEENMEL Y 15 CLEANED TO FUEL SERYVICE PER SPECIFICATION

AN LLTRASDNIC INSPECTHON 15 PERFDRMED PRICR TO MACHINING FER D RAWANG

REQLIIRFIAENTS.

A PENETRANT INGFEGTION |§ PERFORMED DN THE ROTOR PER DRAVANG REQ UIHEFJ!EHTS.
PROCF FRESSURE IEST IS PERFORMED DN THE LPFTR DISCHAREE DUCT ASSEMBLY PER

DRAWING REQUIREMENTS.

HCT FIRE ACCERTANCE

TESTING {GREEM RUM] FEQUIREMEMTS YERIFY ACSERTABILTY,

FLLPAMETER QPERATION |5 YERIFIED BY DATA REVIEW

RUM. (LAST TEST)

THE LFFT H3CHARGE DUCT ASSEMBLY 15 HOT FIRE ACCEPTANCE TESTED, SCREENING

FROM THE PREVIOUS FLIGHT OR GREEH

ROG14001
RO114001

RL10GM

RO 1400e
RDA14003

RADT14-014
RAG 15114
R500BZ47

RAG115-012

RAT11E-116
R3a07( g

RLGD451

M3FC PLH 1228

Comarehengive Rilura hislary data Is maintained in tha Problem Aeparting databise |PRAMSIPRALA)
Relaiarce: NASA letler SAZL0R08 and Rocke'dyne lelter B8R CO97 51
Mot Appliczble,



